Dermatomyositis (DM) is a rare autoimmune condition which predominantly affects females in the fifth and sixth decades of life. DM presents acutely or progressively as painless proximal skeletal muscle weakness and can be associated with a heliotropic rash around the eyes, and Gottron's papules on extensor surfaces of the hands. While the pathophysiology of DM is still unclear, abnormal T-and B-cell immune activity has been reported. DM has been associated with malignancy and has been shown to appear before, concurrently with, or after diagnosis of cancer. We report a 72-year-old female with renal clear cell carcinoma, breast cancer, and papillary serous carcinoma of the uterus, who presented with progressive weakness, 30 pound weight loss, and dysphagia over the past 3 months. She also reported difficulty in ambulating, facial rash, and inability to extend her fingers. Left bicep muscle biopsy and staining with nicotinamide adenine dinucleotide tetrazolium reductase (NADH-TR) identified frequent myofibers with targetoidlike changes consistent with DM. Despite immunosuppression with intravenous corticosteroids, she did not respond to the treatment and a percutaneous gastrostomy tube was placed for enteral feeding.
Introduction
Dermatomyositis (DM) is a rare idiopathic inflammatory muscle and skin disorder that afflicts two in every 100,000 individuals of the population annually [1] . DM occurs more often in women with peak incidence in the fifth and sixth decades of life [2, 3] . DM presents acutely or progressively as painless proximal skeletal muscle weakness and can be associated with a characteristic heliotropic rash around the eyes and Gottron's papules on the extensor surface of the hands [4] . Individuals may also present with symptoms of dysphagia in addition to having pulmonary and cardiac involvement [5] . The association between DM and malignancy has been widely established over the years and may appear before, concurrent with, or after diagnosis of cancer [6, 7] . Here in, we describe a case of a 72-year-old woman with a history of malignancies who presented with dysphagia which illustrates a paraneoplastic course (evolving after cancer was diagnosed). In addition, we review current knowledge on the history, pathophysiology, and treatment of malignancy associated DM.
Case Report
A 72-year-old female with medical history of renal clear cell carcinoma, breast cancer (status post lumpectomy and radiotherapy), and papillary serous carcinoma of uterus (pT2N0Mx -status post total abdominal hysterectomy and bilateral salpingo-oophrectomy, and omentectomy status post chemotherapy completed 5 months prior) presented with a complaint of dysphagia. Our patient reported about 4 -6 weeks duration of poor appetite and progressive weakness which rapidly deteriorated 4 days prior to admission. She experienced difficulty in swallowing both liquids and solid foods with an associated thirty pound unintentional weight loss over a 3-month duration. Physical examination revealed a chronically ill appearing woman with areas of hyperpigmentation on the head (Fig. 1 arms and legs without a periorbital heliotropic rash. The metacarpophalangeal joints and proximal interphalangeal joints were flexed bilaterally, without scaling or Gottron's papules, and distal phalanges with periungual hyperemia (Fig. 2) . Our patient had symmetric proximal muscle weakness, 4/5 power in the upper extremities, and 2/5 power in the lower extremities. Laboratory findings were significant for an elevated serum creatinine phosphokinase (CPK) level of 3,222 U/L, creatine kinase isoform MB 369.7 ng/mL, aldolase 31.7 U/L, erythrocyte sedimentation rate 40 mm/h, C-reactive protein 8.41 mg/L, lactate dehydrogenase (LDH) 804 U/L, and antinuclear antibody positive > 1:640. Barium esophagram revealed significant difficulty in initiating swallow with laryngeal penetration and aspiration of contrast material.
Esophagogastroduodenoscopy showed pooling of saliva in the piriform fossa with a normal appearing esophagus (Fig.  3) . Random esophageal biopsies returned with the final pathology of squamous esophageal mucosa with mild chronic non-specific esophagitis and hyperkeratosis. Subsequently, a left biceps muscle biopsy was performed and revealed inflammatory myositis with severe necrotizing component suggestive of DM (Fig. 4) . Further staining with nicotinamide adenine dinucleotide tetrazolium reductase (NADH-TR) stain identified frequent myofibers with targetoid-like changes consistent with DM (Fig. 5) . Our patient was treated with intravenous corticosteroids; however, she did not respond to the treatment. Thus, a percutaneous gastrostomy tube was placed for enteral feeding.
Discussion
DM is a rare autoimmune myopathy with cutaneous manifestations. It usually presents as painless, proximal muscle weakness, with or without the pathognomonic skin involvements of heliotrope rash and Gottron's papules [4] . DM may also present with mastication difficulties, dysarthria and dysphagia [4] . Approximately 10-73% of patients with inflammatory myopathy experience dysphagia [8] . When this condition presents without any cutaneous disease, it is known as polymositis (PM) [9] . More subtly, adermatopathic DM is histopathologi- cally proven DM without the classic rash, making it difficult to diagnose [4] . DM is diagnosed using a criterion of five key pathological symptoms, namely 1) progressive symmetric weakness of proximal limbs and anterior flexor muscles of the neck, 2) dermatological signs including heliotropic rash, poikiloderma, Grotton's papules, and dermatitis on elbows, knees or feet, 3) necrosis of type 1 and 2 on muscle biopsy, 4) abnormal electromyography, and 5) elevated muscle enzyme levels (CPK, aldolase, and LDH) [2] . Some cases present with alterations in nail bed vascularity and periungal hyperemia due to microhemorrhages and capillary enlargement [10] .
While the pathophysiology of DM is not clearly understood, an association with malignancy has been well established. Approximately 30% of DM cases are associated with an underlying malignancy, in which it is considered a paraneoplastic syndrome [11] . Cancers associated with DM include cancers of the ovary, lung, pancreas, breast, gastrointestinal tract, non-Hodgkin's lymphoma, testicular, and nasopharyngeal carcinoma particularly in the Southeast Asian population [11] [12] [13] . The most common malignancy associated with DM is ovarian cancer, though 20% of cases have been linked to breast cancer [14] . Interestingly, DM in the setting of malignancy can present before, concurrently with, or after cancer is diagnosed. Thus early symptoms of DM should prompt clinicians to be suspicious of a malignant etiology.
The classic histological view of DM looks for immune complexes which are deposited at dermal-epidermal junctions. Elevated T and B cells are also observed accumulating in perivascular spaces [15] . However, the pathophysiology of DM and malignancy may be different. One theory suggests that as tumors express oncoproteins, it stimulates an inflammatory immune response which deposits autoantibodies where skin and muscle antigens are found. Evidently, 30% of patients have myositis-specific antibodies such as anti-synthetases, anti-signal recognition particle antibodies, and anti-Mi-2 antibodies [16] .
The treatment for DM or PM requires a long-term course of oral immunosuppression with corticosteroids. In cases with an underlying malignancy, therapy is variable and often more resistant to suppression. However, adding intravenous immunoglobulins (IVIG) has been reported to be helpful [17] . Additional third line drugs are available such as mycophenolate mofetil, cyclosporine, tacrolimus, rituximab, etanercept and cyclophosphamide [4] . If possible, surgical resection of the underlying cancer can provide dramatic improvement in both cutaneous and musculoskeletal symptoms [18] . While our patient has three different forms of cancer, it is difficult to identify which cancer was responsible for her symptoms. Evidently, our patient's condition did not respond to corticosteroids, a signal of poor prognosis, and a percutaneous gastrostomy tube was placed for enteral feeding.
Conclusion
DM is a rare autoimmune condition which affects skin and muscles. A small subset of cases is associated with an underlying malignancy. We report a very rare case of paraneoplastic DM presenting with dysphagia unresponsive to treatment. Symptoms of progressive dysphagia in patients with muscle weakness can be a hallmark of progressive DM secondary to infiltrating conditions and malignancies.
